Peroxisomal Membrane and Matrix Protein Import Using a Semi-Intact Mammalian Cell System.
Peroxisomes are essential intracellular organelles that catalyze a number of essential metabolic pathways including β-oxidation of very long chain fatty acids, synthesis of plasmalogen, bile acids, and generation and degradation of hydrogen peroxide. These peroxisomal functions are accomplished by strictly and spatiotemporally regulated compartmentalization of the enzymes catalyzing these reactions. Defects in peroxisomal protein import result in inherited peroxisome biogenesis disorders in humans. Peroxisomal matrix and membrane proteins are synthesized on free ribosomes and transported to peroxisomes in a manner dependent on their specific targeting signals and their receptors. Peroxisomal protein import can be analyzed using a semi-intact assay system, in which targeting efficiency is readily monitored by immunofluorescence microscopy. Furthermore, cytosolic factors required for peroxisomal protein import can be manipulated, suggesting that the semi-intact system is a useful and convenient system to uncover the molecular mechanisms of peroxisomal protein import.